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(57) Abstract 

Bisindolylpyrrole derivatives represented by general formula [I] which are useful in inhibiting cell death and expected as being useful 
as preventives and remedies for the progress of various diseases in the progress and worsening of which cell death participates; and cell 
death inhibitors, drugs and cell/tissue/organ preservatives containing as the active ingredient these derivatives or pharmaceutical^ 
acceptable salts thereof. 




I 




AE 




DM 




KZ 




RU 




AG 




DZ 




LC 




SD 




AL 


T/W<— T 


EE 


mX h— T 


L I 


y tx^>i*>c > 


S E 




AM 


T)V/> =.T 


ES 




L K 


x y ♦ 


SG 


•> A- 


AT 


h»T 


F I 




LR 


y^y r 


S I 


X D <7^-T 


AU 


hvUT 


FR 




L S 




SK 




AZ 




GA 




LT 


y 1-7-7 


S L 




B A 




GB 


3503 


LU 




SN 


-t*#A- 


BB 




GD 




LV 


7h^7 


s z 




BE 


LA,*— 


GE 




MA 




TD 




B F 


•7A<*r-}- ' ~7 7 "J 


GH 


11—)- 


MC 




TG 




BG 




GM 




MD 




T J 




B J 




GN 




MG 




TM 




BR 




GR 


* y ^-r 


MK 


TR 




BY 


-<^/l > 


GW 








TT 


b y-^ k • \"<=t 


CA 




HR 




ML 


u 


TZ 




CF 




HU 


^v#y- 


MN 




UA 




CG 




I D 




MR 


^— y ^r=7- 


UG 




CH 




I E 




MW 




US 


*s 


C I 


a— h^*T-/u 


I L 


-f X 5 at/W 


MX 




UZ 


r7X-c#x^>- 


CM 


— > 


I N 




MZ 




VN 




CN 




I S 




NE 




YU 


A-rf-^7^7 


CR 




I T 


w^yr 


NL 




Z A 


I877 y*^fas 


cu 


*»— '< 


J P 


B* 


NO 




ZW 


CY 




KE 


-7--T 


NZ 




CZ 




KG 




PL 








DE 




KP 




PT 








DK 


'TIS -7 — 9 


KR 


ms 


RO 









WO 00/47575 



PCT/JPOO/00675 



w m m 

£#K<toTjfta<E*fflJ&©|fflJ&JE > #KT=i? h-->X*<K-?Tt,^C £*< 
S^WiTit (Science, 267^, 1456K, 1995^) c Ttf h-->Xi: 

#liLt!±(l)^uvfm (2)ttKlt/K (3) *fflfeIBS©7 U » t"> 

ymmmm. a)mo&rn^ (5)t# h-^x/N*©^, wdna©*? 
fcawu ^ji&jE^a®©^^ 3sa»r«fc 9«i&i*3i&«a<ii^fciisss©$ffl 
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Tli. fflx.tf. T^^Wv-JiKBio Science J3fg5 -Y 75 'J - : T h 
-•>X/SUME*& , !ltt. 168H, 1996*fk WMtt)&P*itS (spinal muscular 
5 artophy, SMA) (Bio Science ffif§5l'7*5 i ;-:T^ r - ->X/HSfcE3*JSlJ 
#. 173H. 1996*fk ffi£ffii£tiO£«Yki£ (ALS) (Bio Science ffigg => << ~f 

Neurochem. . 693£, 1612K. 1997*£k ^>f-> h >fs(J. Neurosci. , 15 
«. 3775H, 1995^) „ MR6fXtt£^>«Ai (Bio Science ffilf^-f 7* 

10 5 »J-:T# h-->X/jl*K5*«l#. 196H. 1996¥k /hK*ttx *r£JB 
^^Jt^i'O^^ffittj^B (Progress in Drug Research, 48S, 19 
973"-k 85 X h n "7 -f — (J. Clinical Investigation, 99#, 2745H, 19 
97*Pk KZp:«t»*CJ:4JBj*Jlil*J«tV-e©lfe©a55tt#«iBBfiJE(DND) (Bio 
Science m If 5^7*5 'J-:7^ h-S'X/fglfe'g^Jsm 180. 182H, 1 

15 996*£k .*«5«^{r<k5^jfett^^.S , ,06S5Ajfe<i:S«gK»»). 

«kCJ t ^/j>tr*.t,n5^S5##/*fflBa?E, ^MMtt:£^a>£5S!(Bio Scie 
nee mm?4 7*5 'J-:7# h- ">X/S6«IE^JBII#. 198H. 1996*f, sk 
*«fcrt&. 7«. 357, 364, 370H, 1997*fk ^ 

20 Xfflfr&tBio Science ffig7^7*7 >J - : T *° h - ->X/flffcE^JS!|#, 1 
90H, 1996*pk *«#***>»KHttiR*ffiffi«i¥*©*g!A (Bio Science 
ja»5-f^5'J-:T#h-->^/SHiilS^SiJ#. 192H. 1996*Pk Ufcl^tt 
(AIDS) (Bio Science fflf§5 f 7* v 'J - : 7 * h - >X/Sg 
*E*»W. 156H, 1996^. jfiljgE • %M • Jffi*. 2«. 432R, 1997*pk 

25 <$n&m&mW.MM (toxic epidermal necrolysis, TEN), ^^^JiJtttt 
3Httif©*ffittKJfS«^K^ i ffiJSiC5C|?«>t«iSl£;(GVH) (Bio Scie 
nee fflW5-Y7'5U-:T«H h-->X/SHfcEE*«ll#, 194H. 1996*pk $ 
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£KJ±J&StiSftK:,fcSI$#(Bio Science 7* 5 >)-:T# h-->X/ 

h V "J ->A^©#ttm^lCj;5^#(Bio Science ffif§5f 

7*5 U-:Ttf h-->X/H#E^giJ# ( 162H, 1996 #k JfciM-E (Critical 
5 Care Medicine, 25#, 1298H, 1997*fk f?£^&tt^iM*j: £-©#SS#|J£ 
(Leukemia, im. 144H, 1993^). -f >X >J >te#t£«tJfUw (Diabetes, 
44#, 733H, 1995*£k ?o-f 77x/H> • tn^if O^Ut^S 
(J. Neural Transmission. Supplements, 50^. 191H, 1997*P) WW$> 

1992^) „ Kg, ai§^ffi^cDjg^tc:fc?t3E^^ia»r«l; 
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;KZ>f5&3£ TSfET? (*— -Jg(D -/XW^ofT- 4f T * & # X^ -if g 
443H, 199730. *<Z>»jBtt^^ ^^XA©»0fl{4^O|$jS-e*^p 

#»»Bre*85C»«C«l^&ftTl^«(±**fe©©(Proc. Natl. Acad. 
Sci. U.S.A., 90#, 7951H, 1993^, Nature, 3671s, 368H, 1994^, 
Proc. Natl. Acad. Sci. U.S.A., 89^, 11249S, 1992*fk gtHMWW** 
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#*) mm. 2m, mm. 1992^), £ i>\z±.moj%&mmmw£m<-g 
a>fo±.t>m%tsm:^z(fflx.a. &m. 21m, ish, 1992^, 26#, 62 

H. 1991^_25«. 596H. 19903^ Trans Proc. 17*. 1454H, 1985#) 0 
tttbtWBtt, Tie— jttsC[I] 



(*t> R'. R , tt*tl4fn»SK*f|[^ MtSttflxTHTfeJ^T 
l^S?-f 1 1 l^T <t 1^7 ; / * /l/+:-/H, IM^WL-T 
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S^lfttilW > K-;i/^oftffi#^T2, 4. 5, 6fcS^t±7tt)/j:6tf 

20 R 1 tR\ R [ tR\ R 2 £R\ R 3 <tR\ R 4 £R 5 * /cteR 5 <tR 5 * £ 0^4 2 «<2>R 3 
ra±4 fcte 2 {0CDR 4 |s]±ii;— ft: i « otfM^f IT I >T fc £ t ^tzk 

Sffl^x IM^f IT effect i >y;i/*;i^ «****LT^t*>J: 

25 LT^TfcJ^T D — yuae^ tKn + y;«, fMHLTMU^ 
7;l/3 + v/;l/$, tM4 ; ILTt>Ttit>7 , J-;l't4 i ->I > g&££ 
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*-^8b. R s ti fcf d -;i/3S±Ofi»S*a U ( h° o - 

^S. «*l£*WUT^Tt>«tC^7y-;^+^*^l/^^l/^4 i ->^ S 

7 S /^^l/^— ^M-^vS, as^f It^Tt «fc<^7;u*;i/£rt:t±7 
U'-^l/X;l/7h— ;l/JE % E^S*WbTC>Tfcck^7^^yl/*/c{i7 y — 

L<(i7 , J-;i/f-^ t Kd*->;^ *-*$/x;i/* 
— y77i, -hoi, EftS^f UT^Ti J; 1^7 S 
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i^Mf bTl^tfe J;(^TA"7-— ItS^f UTl^T 
^Tfc«kl->T5 / J^U*— /W*->Ss S^S^^LT^Tfei^T^ 

J: t, \y -> ->Ss E&*£^ bT^T t> «t «,*T;l>=» * > t> b < l±T 'J 

fW^bt^tt<t^7/^^yfe U< it 

20 t,b(li7 l J-Jl'f-^*^t:-;VSv E&K^WL-Tt^T k il^T 5 J il 

bx^ttJ;^7^3 + ->^ StS^Wbti^Ut^ g 
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R'<tR\ R l £R\ R 2 £R\ R 3 iR\ R« £R'£/c(iR 5 irR 7 S>S^{± 2 <@©R> 

^H^fs a&*£ : £UT<^Tt>ck<^7Vl/+7l'^ ftl^WlT^TtiJ; 
5 f>7Vl/<5r^U2£, Bft££*rLT(,>T*>«fc(,>7,'M i — B&&£ ^ 

y;Uzi^->;u^, Sffe££^bT^Tt>«ki>T'J-;i/jt-*->2£ > B&&£ 
f LT^TU^7;;i, fM^fLT^TfcJ:h7y/H, Bft£ 

*-;H^IL, R'{± b°o -)Vm.±-<DW.m&*m. L ( lfn-;|/g©filf 

'J — 7H£> B&2££W0T(^Tt> «k^T->;i/«. tM^f l/Tl>Tt>J: 
l'75/W*J/S, B»**WLT^TfcJ:^7';b=i*5'fcL< liT'J- 
20 JU**is*Jl,#-jl,m, aift^WtT^Tfc < t^T7Un + ->fcU<{±T 
>J -7U;t+v#7l^-;M-*->^ B&££WLT<^T&±(^T;U*7b&' 

**^7l/^ fM^fl,T^T^J;^7;;*^^t+->S, a&s 
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1 0 

j^m, *>ji'#*~>ji>m > ji>*— ji>&^ ->7;iv — ham, em 

t'X-Y > K'J7l/trD-;UBS*{*:*yi:(t-e©B3ll<t'LTi ! f*Sn-5 **** 
S&fiR^t-i-ifflJIKEWW*!. TVU^'W^-** VttttftiSttffi (spinal 
5 mscular artophy. SMA).'«iaittttfl|*aYk!E(ALS) % /<- + >y 

tt4*a«ia?E(DND)»:it-rs x #saM^»Jt^c i»c«t *!£«©» 

ife. i E&8Eten>g5&s IE^c^ U < {i^f^^fc^ t>tt 5<L>jSJI$*/ifflJ& 
ttJFifecatS, ffF*ii§©?E£}q]$iJ-r£C tici*^*©^©^^*: 

±mmmttins)iztt-tz>, a*jttTttja©?E*«i*!i-r*ci^«t4ffi*t© 
£-©ifesm&jfgi.iu jft*!£*fc«»«M-«sRie(GVH)»rsfr*x *bj& 

25 «itH£»c*tr4% «Hfi?E**P«ll-r*c <fcJ=«fc 



WO 00/47575 PCT/JP00/00675 

1 1 

S> rf^i, «YV7>M, s-r^;us. t-y^;l/^. >r 

15 v^o^jvm, ^^y^-jum, ^iyjum, ^^jvm, ^^^jvm, 

h'JfWI/^ fh7fy;Hs ^>^f=iyjum^ 's+U-f 5 Wl/* % 14- 
jry***?**-!-* r;^ N MLU-^f* h')Ji>-W;H N 4,7,10 
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1 2 

. 13-/ ±Ti3T h^:r.>-Wyl^ 9-*^ * f 5 ^ V-W 9,12-;* 
f^7^x>-l^;H, 9, 12. 15-;*^ir# HJ^v-W;^ 6.9 
,12-^^^t ; ^ h 'Jx>-l-^;l/i N 5,8,11, 14-^rj-y-r- h5>.x>-W;l/ 
5.8,11,14, 17-r=i-9-^>^x.>-l-^;l/« N 4,7,10,13, 16, 19- Kn 

*WMW*. rtM^f LT^Tfc J:C>T^+-;i/Sj Kfctf^T^ 

r>x5-;us, tru-^ae. t"7x-;«, 4-h°'j^s, 

Ttujjum, ?Dh;^;H, ^>W;u* N t7h>f;«, 

< iiTU -Jisjr*ri/XJ]/#— Ji>**i/mj KtettSTVl/n + S/fc u< ter 
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* y #;l/*Lr:;l,« N 7"n h°;t/T ^ y *;l/*"->l/2^ -f V7°d t?/uy 5 7 * 
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tl2> 0 

;u:7 «r .r.;!^ u^^-lf >x;i/ "7^— ^-^^ u >x;U"7 * ~ju 

*$fc2-30fDT;l/*;i/& U < \tT »J -;U?-;*& N AtttoKti^ ^;l^;tS. 
25 xf;bftl, rnk';WS^ t-7'f;^tS, T'J;l/^^S> ->^o 
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1 5 

*Jxlfxf;l/7;;S, :/a fc?;l/7 5 >f V^o L°;l/7 ; /l, 

So 

10 7'>W^->I, 7;i/3 + -> i> l < ii7 'J - M^ry ^;i/^S, tju 
^^•i/fc u < (47 y -^^'>^;u^;u^-^i>S. r;i/^;u^^-% l < 

*->3£. r;i/3^>/;^feu< tt7'J-;i/*+^ 7 J M^ufcb<(47 
y-^^-S. 7;i/t;i/i U < 147 'J -;i/x;^-;PS> 7;Mr;ut>U< 

15 tt7'J-;i/x;i/7>f-;i/^ 7; yiWf LTO^ti^fMilt 
{4. ffilxJiT^^ua^ 771^— 71^. T'J-;PS. 7-> 

7->;i/t*'>Ix 7 n ^ y l< ( i 7 'J - ^ y ^7 ^-M, 
7 + > & U < (4 7 >J - ^ 4- v # yi/ tf— * -> S . 7 
L < (47 'J 7 = y 7 ^ y 

20 ;M-^>^ N 7;U3^->7i/**>u< tt7'J-W^ 7;i/^;ufeU< 
(47 'J TJU^jVb L < (47 'J -;l/x;l/^-;H, 77l/^7Ufc 

L < (47 u -;i/x;u-7 ^ — 5 c <fc#<-e*. c tib^aWKi 
««Btra«-C*5o UT(4. /May>*^ ^-hnXs 7 

WS(7y^S, 7;i/34-'>fcU<(47 , J-yi/^-^>'^;u^^;uS, # 

25 7l//<e-<7l/X % jE&x;U*^;l/2&. T)\y^r)^m, y^n7^^ 7U 
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7i?f;«, t7f/M fjUlCT^j^WiU'iitiJ. 

t°n 'J i? >3g. fh7tKD77 -f 5 *V "J >8|U 5 ^/ > 
t^y^vij, *-;u*y>J^ fh7tFoft7x>§i©Mt, 

15 *E8ttt£$ fclif»(Ulio*|, flfittf^- h 'J ^Aig. 77 U 7Aif©7 

*7U>"7AJg N V^->CA^^©T7U* y±SjfeRtt N 

r;u^->^. u >«l t°y y>lfi^©jiBtt5»i*fcii«*3ii^»ifiT 

i >t£. t- h^y f-7UT — ^AJg^OEg^RT^*— ^AJg/j:^ hz> 

^"?mt&, ->a7t, T7,=uv\z>&sMWti<mf t>tiz a 
*&WK&zit-&®>s : &m± i,-c&m-tzm<z)&j*Bm£ lt(*£-«© 




WO 00/47575 PCT/JP00/00675 

1 7 

mfre>mm\u zotzstm, x-j-tjum, m^m^fzim^mmt 
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y-iy, =H'Jxf =>-jW£tlztox.T, >&mt£ mtQi&LTmit 

* « t m& l tz -& > * y j. * u > * «if cd k s@ u t f- - -rm t -t * , 

0 *»W»:«*««iLTtt*6*0«HH«*<*4ti N «;tl*<MU ftp, iff 
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^©^(Tetrahedron, 44g, 2887H, 1988^) K «fc t) -£-J5fc Ufc2. 3- 
b"X(lH-'f > K-;U-3--r;l/)-N-^ J K(14mg, 0. 04mmol) S-DMF 

**>«2:l)K«fc-,-c«M»U 3. 4- fx (lH-f > K-->U-3~-Ob)-l-/ 
-2, 5->>;t*V tfn >J i?>(12. 9mg, 91. 7%) ©2o©S^#:zE-^^j(A:B=2. 7: 
1. O^&^feSffci bT#7"c„ 

A] 'H-NMRCCDCl,) :^ 3.28(s, 3H) , 4. 77 (s, 2H). 6. 60-7. 40 (m, 10H), 7 
.68(brs, 2H). 

B] 'H-NHR(CDC1,):<5 3. 26(s. 3H), 4. 41 (s. 2H), 6. 60-7. 40 (m. 10H). 8 
.15(brs. 2H). 

MS m/z 343 (M + ) 

W t>n 7t3, 4- fx (1H--T > K-;l/-3— f -1- / =f-)V-2, 5- V h° a 

'J 5> > (300mg, 0. 09mmol) £THF(0. 5mL) Kj&m U 7K&T0. 95M7j<5^-fb >W 
V^;l/T^^^^A(0.36mL. 0. 35mol) , < t> <t^T L/C 

3F***-fe5-f r«ii»::j:»)gfc*U %«**£E»«U »jS*->y*y 
7A^dv|-^57^- (ftl^^l/in-N+lr > = 1 : 1) fr J; 0 Tiff© 

lt> <k^i(24mg, m.2%)^mn^mwt^xmtz a 

mp: 224-226T: 

'H-NMR(CDC1 3 ):S 3. 79 (s. 3H), 6. 9-7. 4 <n. 10H). 7.64(d, J=7. 8Hz. 2H 
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), 7. 92 (br s, 2H). 

IR(KBr): 3395, 3050, 1510, 1455, 1415, 1340, 1210, 1100, 800, 740 



cm l . 



MS m/z: 311 (M + ) 



mm 2 



10 



15 



20 



25 




l Bu-0^0 O^O 'Bu 

<l&® 1 (40mg, 0.13mmol)*THF(2mL)(r»*NUfe«ifttr. **T5^-ter 
t-7^;^-t4- h (28mg, 0. 13mmol) tit* ^^T I J t° U ^>(0.8mg, 
0. 0064mmol)£ft];i > IjgCi £4B#fSjgi£ Lfco SJCEtt*«S»JS 

L> HiK^S/ »J il*f frilly 1*5 D7h/77^ -(ftSxf;!/:^^^^ 
=l:4)iaoT«Sf^: iKck *Hfc<&*2 (22mg, 41. 6ttfeJ;W^»3 
(31mg, 47.6»)***feH#iUT»fc. 

mp: 100~102°C 

l H-NMR(CDCl,):<5 1.58(s, 9H) . 3.79(s, 3H) , 6.88(d, J=2. 3Hz, 1H), 6 
.90(d, J=2.3Hz, 1H), 6.99(d, J=2. 3Hz, 1H). 7.07(t, J=7. 5Hz, 1H) , 7 
.10(t, J=7. 9Hz, 1H), 7. 18 (t, J=7. 9Hz, 1H), 7. 24 (t, J=7. 9Hz, 1H), 7 
. 33(d, J=7.9Hz, 1H), 7. 39 (bs, 1H) , 7.40(d, J=7. 9Hz, 1H), 7.73(d, J« 
7.9Hz, 1H), 7.90(brd, J-7. 9Hz, 1H), 8. 13(brs. 1H). 



• 
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IR(KBr) : 3410, 2945. 1730, 1455, 1370, 1242, 1160, 745 cm" 1 . 
MS m/z 411 (M+) 
<t&® 3 
rap: 85-87°C 

l H-NMR(CDCl 3 ):<5 1. 54 (s, 18H), 3.78(s, 3H), 6. 95 (s, 2H), 7.15(t, J 
=7.5Hz, 2H), 7. 27(t, J=7. 5Hz, 2H) , 7. 31 (bs. 2H) , 7.53(d, J=7. 5Hz, 
2H), 8. 14(brd, J=7. 5Hz, 2H). 

IR(KBr): 3450, 2970, 1737, 1460, 1375, 1250, 1160, 1060, 750 era" 1 . 
MS m/z: 511 (M + ) 



7kmt± V U V A(60~72%;tet£, 5.8mg)£^>^ >T3fc7#^DMF(0. 5mL) 
^ C ^fb£4& 2 (20mg, 0.05mmol)CODMF^ffi(0.5mL)^jDx.. W. 
i&X'teftmMWLtZo — >5\ 3^PD7°Dh>7; >tSK*fi(6. 3mg. 0.05 
mmol) i^>^ >~Vm&[stZ7kmk± b U ^A(60-72%rfttt, 1.9mg)CD/M 
^«r«r*»TDMF(0. 5mL) *JP*5^IBil^aSja«r#fi Utii U Jhfif 
*<tete2<D± h U ^A*©»*frlnAfc 0 #t>n/c?^tl(±40 o CTlB# 

ou^A:^^y-;^i0:l)i:i^T»l!t4Ci»:j:^ Yb^%4 (3. 




CH 3 



CH 3 
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7mg, 20.7»*««feBf*iUT»fc. 
rap: 91-95°C 

l H-NMR(CDCl 3 ):<5 1.43(brs, 2fl), 1. 76 (tt, J=6. 8, 6. 8Hz, 2H), 2.43( 
t,J=6. 8Hz, 2H) f 3.79(s, 3H), 4. 03 (t, J=6. 8Hz, 2H), 6.77(s, 1H), 6. 
5 90 (s, 1H), 6. 94 (s, 1H), 6.97(4 J=2. OHz, 1H), 7. 02 (t, J=8. OHz, 1H), 
7.06(t, J=8.0Hz, 1H). 7. 14 (t, J=8. OHz, 1H), 7. 18 (t, J=8. OHz, 1H), 
7.30(4 J=8. OHz, 1H), 7.35(4 J=8. OHz, 1H), 7.58(4 J=8. OHz, IE), 
7.71(4 J=8. OHz, 1H), 8.23(brs, 1H). 

IR(KBr): 3400, 2940, 1660, 1520, 1460, 1340, 1100, 745 cm- 1 . 
10 MS m/z: 368 (M + ) 



frmitJ- b U T >A(60-72%»tt, 19mg)*^>^>Tife»*DMF(0- 5raL) 
f-«U ^^Mk^ft 1 (50mg, 0. 16mmol)©DMF^ffi(0.5mL)£iPx. N S 
20 fiT45dBBaiJ*Ufc Q — 3-^ aa^a fcfVl/T S V^S*g(21mg, 0.16m 
mol) £^>^ >Tife»Lfc7jcS|Mt*- h U »> A (60~~72Xifct£. 6mg) ®fi£»4b 

*-**TDMF(iBL)*iin^5d'ia«i¥asia^#iauT#«Ux ±.rt^^ 
tb i h y ^Ajgo^^fcsn^fco »&nfcffl-fr«{*40 , CTL5^iH« 




CH 



15 
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*^:y*y-=8:l)KJ:oT»J^SC£K:j:!K <t&® 5 (29mg. 37. 

7X)£»&@#,tLT:f§r t c 0 

mp: 159-161t: 

l H-NMR(CDCl,):S1.44(br s, 4H), 1.79(tt, J=6. 8, 6.8Hz, 4H), 2.48(t, 
5 J=6. 8Hz. 4H), 3.77(s, 3H), 4. 07 (t. J=6. 8Hz. 4H), 6.83(s. 2H), 6.90 
(s, 2H), 7.02(t, J=8. 0Hz, 2H), 7. 17 (t, J=8. 0Hz. 2H). 7. 31 (d. J=8. 0 
Hz, 2H), 7.62(d, J=8. 0Hz, 2H). 

IR(KBr): 3425. 2940. 1660. 1620. 1520, 1470, 1390, 745 cm" 1 . 
MS m/z: 425 (M + ) 



zkSt-fc:h b U ■>A(60~72«fAtt, 50mg)$-^y^ >Tz5feit^DMF(0. 3mL) 
(C!g?SL/> -eC'N^aiO^rft (Tetrahedron, 44#, 1887H. 1988*£) 
-?T-g-/&U*:2. 3-t"X(lH— T > K-;U-3-'Ol')-N->^U-v-u^ ; K(150m 
20 g, 0. 44mmol) ©DMFjg?& (1. 2mL) %m%- , ^.i&T'45frmMft Ltz a — }5\ (3 
-i> a uTu \£M •Jjt^-JWT I >i&g£t£(70mg, 0. 44mmol) f<>?>T~8G 
^L-tz?m^ b ') t> A (60~75Wftf£. 18mg) Oii^(r0°CTDMF(l. 2mL) 
*U0^.5^-H«^SS»:#aUT#«Us -trf*2.3-h'X(lH-^ > K — 

;u-3— r;u)-N-^f-;u-=ru-Y 5 k©^ h >) v ^mommzmt-tzc #£>ft 



iS#d 5 
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mmr >^7?dd *;UA : y ^ y -;I/=10: 1) K J: o Tffifiii- Jifci: 
<fc 2-[i-(3-> ? y ^;ur = t°;W-iH--f > K-;i/-3-< r;H-3-(iH- 
^>K-;W;W-N^f-;^K ; K(77mg, 41*)£Bf*fe@#: ( fc LT 
5 *#/c 0 

mp: 86-90°C 

A H-NMR(CDC1 3 ):<5 1.95(tt, J=6. 8, 6. 8Hz, 2H), 2. 21 (s, 6H) . 2.23(t, 
J=6. 8Hz, 2H) f 3. 19 (s, 3H) , 4. 21 (t, J=6. 8Hz, 2H) . 6. 60-6. 82 (in, 2H), 
-.6.95(4 J=8. 1Hz, 1H), 7. 00-7. 12 (m. 3H). 7. 26-7. 35 (m, 2H), 7.67(s, 
10 1H), L72(d, J=2.7Hz, 1H) , 8. 60 (br s, 1H). 

IR(KBr): 3395, 2950. 1700, 1535, 1440, 1390, 750 cm- 1 . 
MS m/z: 426 (M + ) 

2- [l-(3-v ; y ^)VT I J-fu tfAO-lH-f y K-^-3-^;i/)-3-(lH--Y > 
F-;H-^;W-N-^f;l/7l/^; K(60mg, 0. 14mmol) / ? J -;H3mL) 

15 ^^^Ufc^^{r^S©10VN°5^^A^^SQx. N Tk^^amT. m& 

-W:l)i:j;,T»SU 3-[l-(3-SM f;PT ^ y 7°n t w ;U)-lH— f > K 

-;i/-3->f ;U]-4-(lH-*T > K-;l/-3--f ;W -1-/^-2.5-^**7 fa »; 
20 > ? >(49nig. 8L5»***feB#iUT»fc. 

l H-NMR(CDCl 3 ):5 1. 41-1. 55 (m f 2H), 1. 79-1. 92 (in, 2H) , 2. 08 (s, 6fl). 

3. 27 (s, 3H), 3. 65-3. 74 (m, 1H), 3. 75-3. 84 (m, 1H), 4. 73-4. 82 (in, 2H), 
6. 52 (s, 1H), 6.64(d, J=2. 2Hz, 1H), 6.89(t, J=7. 9Hz, 1H) , 6. 95 (t, 

J=7. 9Hz, 1H), 6. 97 (t, >7. 9Hz, 1H) , 7. 01-7. 08 (m, 3H) . 7. 17 (d. J=7. 
25 9Hz, lH).7.28(d, J=7. 9Hz, 1H), 8.57(brs, 1H). 

MS m/z: 396 (M + ) 

3- [l-(3-^/f-;UT ;;^d tfAO-lH-Y > ;l/]-4- (1H— T > 
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K--»U-3--OW-l-j*^-2,5-S>**ven ') v?>(49mg, 0.114mmol)£T 
HF(5mL) Cjgffp Us 7jc?$T0. 94Mzk*-ffc 5M V71-frTfr I -*3 A (0. 49mL. 
0. 46 mmol) £(<!>., < tj tflST.Lfco SfflCT4l*IH!«#Ufc«U ttftjftft 

-(*i , by^U>:y^y-^-10:l)C«toT»»Lr. ^«5 6(19mg, 4 
2. 6»*«»-&H#i:UT»fc. 
mp: 80-83°C 

.'H-NMRCCDCl,): 8 1. 90 (tt. J=7. 1. 7.1Hz, 2H), 2.25(s, 6H), 2.32(t. 
J=7. 1Hz. 2H), 3.78(s. 3H) , 4. 01 (t, J=7. 1Hz, 2H) , 6.76(s, 1H) , 6.89 
-6. 96 (m, 3H), 7. 02 (t, J=8. OHz, 1H), 7.08(t, J=8. 0Hz. IB), 7. 13 (t, 
J=8. 0Hz 1H), 7. 18 (t, J=8. 0Hz, 1H), 7.28(d, J=8. 0Hz, 1H), 7.34(d, J 
=8. OHz, 1H), 7.62(d. J=8. OHz, 1H), 7. 71 (d, J=8. OHz, 1H), 8.67(brs, 
1H). 

15 IR(KBr) : 3400, 2950, 1515, 1470, 1460. 1340, 1240, 1215, 740 cm-'. 
MS m/z: 396 (M + ) 



10 



20 



25 




*miti- V U >>A(60~72Xttte > 5. 8mg)£-<>* >T'i5fc^DMF(lmL) K 
HffiU ^Z^t^ 1 (15mg, 0. 048mmol)©DMF^^(2mL)^-Jp^., 

g. 0.11rol)<fc^>*>Tft»Lfc**ffc^MJ£A(60~72M*tt. 4. 2 in 
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g) ©«-&«rK*»TDMF(i«L) «2in*.5»iaaE#a£&i::#& bT#g U 
1.5«FIB*j$LfcSt, *flETDMF£«*Ufc. C ©BilJCigYb/ b > tfH 

^ D *Ai:> ^/-^=10:l)(r«t-,TWS-r^C <tK<J;»K <fb-£<t& 7 ( 
8.5mg, 36.6tt*«£«fetttt#<tbT»fco 

. l H-NMR(CDCl,) :5 1. 81 (tt, J=6. 9. 6. 9Hz. 4H), 2. 13 (s, 12B). 2. 14 (t, 

J=6. 9Hz, 4H), 3.78(s, 3H), 4. 05 (t, J=6. 9Ez, 4H), 6.84(s, 2H). 6.90 

(s. 2H). 7. 01 <t. J=7.8Hz, 2H). 7. 16 (t. J=7. 8Hz, 2H), 7.32(d, J=7. 8 

Hz, 2H), 7. 61 (d, J=7. 8Hz, 2H). 

IR(KBr): 3450. 2950. 1520, 1470. 1160. 740 cm" 1 . 

MS m/z: 481 (M + ) 



mm 7 




j£ (Tetrahedron. 44^, 2887K, 1988¥) K «k K) Ltz2-7 
□ t-S-dH-f > K-;H->f/l/)-K-^f ;l/-7l/^ ; KUOOmg. 0. 33mmol) 
&m?(5mL)lzmMls, fci&TfiiWLJj 'J'JA (140ng, 0. 98mmol) fc^J/H 
■fb^f-;K0.06mL. 0.98ramol)^Jox.. 2B$K«#Ufc. Kl£tt*£ffl»::R 

(S»if/kn^*t>=l:l) ir«toT*fS-r-5w ijr «tt) 2- 7*o*-3- (1 
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-jtrJU-m-sC y h"-Jl>-3-4 M-K-Jf-J^U't $ K(99mg, 95. IX)** 
mp: 155-158°C 

l H-NMR(CDCl 3 ):<5 3.17(s, 3H) , 3.89(s, 3H), 7. 16-7. 41 (m, 4H), 8.05- 
8.1 Km, 1H). 

IR(KBr) : 1760, 1700, 1585, 1510, 1430, 1375, 1230, 1150, 1120. 980, 
800, 730 cm" 1 . 
MS m/z: 318 (M + ) 

. > K-;U(66mg, 0.21mmol)£ h J\s^> (lmL) IzmfrLtzmMlZ, 40°C 
KTO. %m^t^JU^^^iy^I^(Q. 5mL, 0. 47mmol) £ Jnx.. 40°CKT45 
fi-mmWlstz* 5IS^S2-^a^e-3-(l-^^;i/-lH— r > K-;i/-3-«< ;U)-N 
-J^JU^lsJ I K(66mg, 0. 21ininol)* h;^>(3raL){C^^Lfc^^*Ja 

»»»«T2^IH8l#Lrt:o 7K^TS/^S^r20^<x.^^7Jc^^(lmL) 
*jD^T«»Lfc«, *BEaM6Ki:!> Mlo::/*«*U Kttttftt&m* 

Si§g£ *> U TV >!r^77 7A^n7h^77>f- (BEK J^Urn-'N^lJ- >=1 : 1) 
{^otffSl, 3-(lH--f > K-^-3-^;U)-2-(l->^yU-lH--Y > K-;U 
-3-^;W-N-^^7l/^; K(71mg, 96. 8X) *a^BB# t UTl#/; 0 
mp: 168-171°C 

20 l H-NMR(DMSO-d 5 ):c5 3. 05(s, 3H) , 3. 35 (s, 3H), 6.65(t, J=8. OHz, 2H), 
6.75(d, J=8.0Hz, 1H), 6. 85 (d, J=8. OHz, 1H), 6. 98 (t, J=8. OHz, 1H), 
7.03(t, J=8.0Hz, 1H), 7. 38 (d, J=8. OHz, 1H) , 7.42(d. J=8. OHz, 1H), 
7.74(d, 2.8Hz, 1H), 7.82(s, 1H) , 11.66(brs, 1H). 
IR(KBr): 3450, 1700, 1540, 1440, 1380 cm" 1 . 
25 MS m/z: 355 (M + ) 

3-(lH--r > K-;u-3--f^)-2-(l-y ?-JV-W-«< > K-;u-3--f M-K-/ 
T-Jls^U^l K(60mg, 0. 17mmol)^DMF(lraL)^^^U/c^SiC^M©10X 
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h757^- (gfc&jr_^7U:n-^*-!r >»2: 1) KJ: TffiS U 4-( 
lH-^f > K-7l/-3--f ;W-3-(l-y f-;U-lH--< > K-/V-3-- OW-l-.* f-;U-2 
,5-y**V b*D i?>(60mg. 99.6X)£&#fe@#£ LT»fc. 
'H-NMR(CDC1 3 ):<5 3. 27(s, 3H), 3.34(s, 3H). 4.76(s, 2H), 6. 58-7. 32 ( 
m. 10H), 7. 72 (br s, 1H). 
4-(lH--Y > K-7l/-3-^/U)-3-(l-^ f-7l/-lH--f > K-^-3--f ;W-1-^ 
V fcfo 'J i? > (60mg, 0. 17mmol) £THF(3mL) U * 

»T0.MM5^f'v:/*- ( rt/7VI' 5 M K(B.TiU 0. 67unol) £ 

*&)ft£jDx.3043-HSj*|2Lfc < , 3F*tt*-b5-1' h zSiS K «k *) U . 

^:n-^+t>-l:l)CJ:,TflHl!l/T, Yfc-g-fb 8 (37mg, 64. 9«£$ife@ 
mp: 83-881C 

'H-NHRCCDCl,):^ 3.57(s, 3H) , 3.70(s. 3H), 6.74(s, 1H), 6. 82-7. 37 ( 
■. 9B). 7.52(d. J-7. 9Hz. 1H). 7.64(d, J-7. 9Hz, 1H), 7.80(brs, 1H). 
IR(KBr): 3400, 2925, 1510, 1480, 1460, 1420, 1330, 1225, 740 cm" 1 . 
MS m/z: 325 (H*) 




(Tetrahedron. 44^, 2887H, 198830 K «fc t> -g-Jjfc Ufc2. 3- 
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tx(iH— r y K-;^-3-^';^)-K-yf/^•7l/^ , = K(50mg, o. ismmol) £dmf 

(2mL) Kig#p U *»TK»* 7A(120mg, 0. 88mmol) itf 3 >Mfc7< f- 
/K0.05mL, 0. 88mo1) £Jn*., 19fHM»Ufc, KJS«#gffiKRU ft 

**J],:n-^*rV >=1 : 1) (r «fc , TffiSt^C <t c J; V) 2. 3- h'X (1-/ 
lB-r>K-/W^)-N-^f/l'Vl/^; K(54mg. 99. 4K) £ 
LTWfc. 
mp: >290'C 

l H-NMR(CDCl,): <5 3.17(s, 3H) , 3.82(s, 6H). 6.72(t, J=8. 1Hz, 2H), 6 
-91(d, J=8.1Hz. 2H), 7.09(t, J=8. 1Hz, 2H), 7.27(d. J=8. 1Hz. 2H), 7 
.67(s, 2H). 

IR(KBr): 3390, 1695, 1530, 1440. 1385, 740 cm-' 
MS m/z: 369 (M + ) 

2,3-h _ X(l-^ y K-/^-3-^•/^)-N-^f/^•7H• = K(50mg, 

0. 14mmol) £DMF(lmL) IZigfr l,tzmmz'j>m.®10%s< ^ A^^Jqx., 

U 5i&£MJ£SffiL,/c„ £SS£-> 'J ijff^ii^ A^ d-7 -( 
S»ifA;n-^t >=2: 1) (C «fc , TffSL, 1-^ ^-3, 4- fx (1-^ 
)\s-Y6.-<<y K-^-3-f;b)-2.5-i>^^V t°n U ^>(28mg, 55. 7*)£g» 

'H-NMRCCDCl,):^ 3.28(s, 3H) , 3.44(s, 6H), 4.81(s, 2H), 6.63(s, 2H 
), 6. 85-7. 00 (m, 2H), 7. 04-7. 11 (m. 4H), 7. 22-7. 26 (m. 2H). 

1-^ f-^-3, 4- fx (1-/ ^^-1H-Y > K-;U-3-^ )V) -2, 5-v^-+ V t° 
25 n i? y (20mg, 0. 054mmol) £THF(lmL) \Z.mm U *^T0. 94Mzkf!?-ffc-;M 
VT'^UT-'t'- A (0. 2mL, 0. 22mmol) < t) tffiT Lfz a ^fiK 

t4b?^m^ Ltz^ i&m&itT y L.7mm.^m^»mmw ufc 0 



15 



20 
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7)VJl 7A^n7h^77<- (Bjr&if-^n-^lT- > = 1 : 1) fr «t xm 
®UT. <b-fr«9(15Bg. 79.3»**§feHfle<fcUT»fc 0 
mp: 169-173"C 

5 'H-NMRCCDCl,):^ 3.66(s, 6H), 3.78(s, 3H). 6. 81 (s, 2H), 6.90(s, 2H), 
7.06(t. J=7.8Hz. 2H). 7.20(t, J=7. 8Hz, 2H). 7.29(d, J=7. 8Hz. 2H), 
7.66(d. J=7.8Hz. 2H). 

IR(KBr) : 3450. 2940. 1515. 1480, 1420, 1330, 1260, 1240, 800, 740 
cm - '. 

10 MS n/z: 339 (M + ) 
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CH, H H CHj 

K-;K162mg, 1. 23mmol) £ r fr*- > (4mL) IZlgfr Urt:ig& 
IC S 40°CfCT0. 96MJ|^x^U'7^->>> A (1.28IL, 1. 23mo1) *jta;U 40 
1CKT45«-|IBai#l,fc. 3ISSi2,3-i'7'D*'7W S R70.4mg. 0.276 
mmol)£ h^i>(9iL){C^U/c^*JPx.. fin&&sftT2Bf Ltz a 
*fcT£l£tt»:20X< ^K**«(0. 5mL)*3ta>LT*^Ufc^ Sffi^Ji 
Kit) r-^^&BSU ^^^i^nD^l/T'ttftU/Cc, ff&ffiifc 

A^Dvh^77-f- (SfcB£.x7-;i,:n-'\*1J- >=1:5~1 : 1) K «fc Tff S I, 
N-^7 c -^-2,3-t:X(7-/5 L -'l/-lH-i' > V - 4 )V) •? V << I K(99mg, 9 
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mp: >300°C 

l H-NMR(CDCl 3 ):<5 2.48(s, 6H), 3. 21 (s, 3H) , 6. 6-7.0 (m, 6H) , L75(d, 
J=3. 0Hz, 2H), 8.43(br s f 2H). 

IR(KBr) : 3320, 1680. 1530, 1420, 1370, 1110, 800, 750. 670, 590 cuT 1 . 
5 MS m/z 369 (M + ) 

N-^ f-;i/-2.3-tfx(7-y ^;U-lH--f > K-;U-3— ^ K(78mg f 
0.211mmol)^THF(9inL){C^U. 7K*Yfc »J r> Aj;l/ ^ A (53mg, 1. 
39nmol)*lnASfi^T18l»IH8l*?bfc 0 SttttlCzk (3. 5mL) £fiQ;L. 2N 
tS»7jc»«[{cJ:l}pH2i:U^:o MffM^fr «fc *)THF£®5& U 

=l:10-l:5)irj:oT«S!LT^ >fk^ 1 0(14rag, 20» *«E*feH(*t U 
mp: 249-254°C 

15 l H-NMR(CDCl,):$2.46(s, 6H) , 3.78(s, 3H) , 6. 80-7. 01 (n. 8H) , 7.40 
-7.55(m, 2H), 7. 80 (br s, 2H). 

IR(KBr): 3450, 3380, 1500, 1450, 1430, 1340, 1220, 1180, 800, 750 
cm" 1 . 

MS m/z: 339 (M + ) 



20 



25 




2-y ?-;L/-f > K-;M1. 0g. 8. 82mmol) ^THF(lOmL) Kig^ O/cfg&K, 4 




WO 00/47575 PCT/JPOO/0067S 

3 3 

(TCirTO. 95M*fbJi^^* (9. 3«L. 8. 82«iol) Jfeftj*.* 401CK 
T45^HM^L/Co 5 K(500mg. 1.96mml)£ 

wFUmLyizmfrbtzmfcZMz., mmM^rzmrsmwbtz 0 ?^TS.m 

mz20%< Z-^7m&ttml) £tUZ--CMWLtz&^ MffSlfS{r«J;t»TflF^ 

mm^f-JU-.n-^*-*)- >=1 :2) {C J; o T«« U N-/ ^;U-2. 3- h" X ^ 
;U-lH--r > K-^-3-^;W 7H $ K(452mg. 62. 4X) £#fe@#<fc btf 

10 mp: >290"C 

l H-NMR(CDCl.) : 5 2. 06 (s. 6H). 3.22(s, 3H), 6. 92 (t, J=7. 6Hz, 2H), 7 
. 08(t. J=7. 6Hz. 2H). 7. 15-7. 24 On, 4H) , 8. 04 (br s, 2H). 
IR(KBr)3380. 3310, 1705, 1460, 1440, 1380 cm" 1 . 
MS m/z: 369 (M + ) 

15 N-^^^-2,3-t-X(2-^^-lH--f > K-;H-^;l/)vH' 5 K(50mg, 0 
. 14mmol) £-THF(2mL) Kjgft? U 7K&T0. 94M7>c^-fb i?-f y^f^T;!/ 5 .n 
^A(0.58mL, 0. 54mmol) t$> < *) tmTLtz 0 ^S(CT4Bf HSgi Ltz 

fia^-fkrvt^^A^^^-joxso^iaM^bTto ^m^z-t^j 

20 -7 h ^5 7 ^ - (Btixf ^m-N+t >=2:1) C i -,T)gS Lt> -fk-£#I 
1 1 (20mg, 40.7»**feH#£UT»fco 
mp: 134-1361C 

l H-NHR(CDCl,) : <5 1. 85 (s. 6H) , 3.83(s, 3H) , 6.86(s, 2H) , 6.97(t. J=7. 
9Hz, 2H), 7.06(t, J=7. 9Hz, 2H), 7. 21 (d, J=7. 9Hz. 2H). 7.50(d. J=7. 
25 9Hz, 2H), 7.66(br s, 2H). 

IR(KBr)3405, 2925, 1465. 1420 1310, 1290. 1210, 1170. 750 cm" 1 
MS m/z: 339 (M + ) 



WO 00/47575 ^ PCT/JP00/00675 

3 4 

mmm 1 1 

CH 3 




i I 

H H 



5-7 J\s* ajy K-;M240mg, 1. 77ramol) £ h;l/jn > (4ml) 
ttKU 40°C(CT1. 02M*-fbif-;Uv^*S/»>A(L 7mL, 1. 77ramol) &tU?L> 40 
^(rT45^^M^b/Co 3I££S£2, 3-^:7*13^^ U-T ^ K(100mg, 0. 4mmo 

ftTELfc'mz20% < *^S?7.k*g?£ (2nL) *So^ XMW lyfcSK MflES&gJ;: J; 

^ 7 -f - (Brtkxf^i/rn-^** >=1 : 1) tl «fc ^ T» U 2, 3- t: X (5-7 
;M-o-lH-^> K-;H-^;l/)-N^f;^b^ * K(125mg, 84. 8K) £ffc 

mp: >290°C 

'H-NMR(DMSO-d 6 ):<5 3.03(8, 3H), 6. 38 (dd, J=9. 0, 2.5Hz, 2H), 6.83(d 
t, J=2. 5. 9.0Hz, 2H), 7. 39(dd, J=9. 0, 4. 6Hz, 2H), 7. 89(m, 2H) , 11. 
83 (br s, 2H). 

IR(KBr): 3440, 3350, 1700, 1530, 1450, 1430 cm" 1 
MS m/z: 377 (M + ) 

2,3-t"X(5-:7;l/;*-D-lH->f > K-yl/-3--f;l/)-N-y f;bvl/^ ^ K(60m 
g, 0. 16mmol)^DMF(3mL) {r^^b/c^^^^SOl0^N o 5 v^A^^^Jd 

- (I^B^^rn-^lf >=2: 1) lC±r> T*f 32 Us 3, 4- ti X (5- 7 u-1 




WO 00/47575 PCT/JPO 0/0 0675 

3 5 

H->f > K-;b-3->f M-l-^ f ;K 5-9**7 d 'J v>>(58. 8mg, 97.5% 
)«*fei#iU#fco 

l H-NMR(CDCl 3 ):c5 3.11(s. 3H) , 4. 90 (s, 2H) , 6.74(dt, J=2. 5, 9.0Hz, 
2H), 6.99(d. J=2.5Hz, 2H) , 7. 01 (dd, J=9. 0. 2. 5Hz, 2H), 7.09(dd, J- 
5 9.0.4.6Hz, 2H), 10. 77 (br s, 2H). 

IR(KBr) : 3420; 1700. 1490, 1440, 1295, 940, 800 cm- 1 . 
MS m/z: 379 (M + ) 

3, 4- tf x (5- "7 ;M- n-lH—T > K-;u-3— f ;W ^;U-2, 5- v 5 ;** V 
b°n U i^XSOmg, 0. 13mmol) £THF (3mL) Kfi&JSU 7.K&T0. 94Mzk*ffc5* 
10 >f vrf;W;-«)A(0. 56mL, 0. 53mmol) o < 5 iffiT L/c 0 

■J ilffril 5 A^a^ h^y^ — (ftSSJ..f-Vl/:n-^+*>= 1 :2) fr^o 
TfiSUT> 2 (35mg, 77. 4%) UT*#/c 0 

15 mp: 94-97°C 

l H-NMR(CDCl 3 ):S 3.77(s, 3H) , 6.87(s, 2H) , . 6. 89-6. 99 (m, 4H), 7.19- 
7. 30 (m, 4H) , 7. 90 (br s, 2H) . 

IR(KBr): 3410, 2925, 1580, 1480, 1455, 1420, 1170, 800 cnT 1 . 
MS m/z: 347 (M + ) 



20 



25 



1 2 

CH 3 



X 

Br Br 

c " ,0 tx> 




OCH 3 



H 

H H 



5-^ h^W > K-;l/(520mg, 3. 53mmol) £ > (8mL) (r^^ U/cj 
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3 6 

40^^X0. 95M*-(b.x.*-;i/T?'*-;/i>A(3. 7raL. 3. 53mraol) ^tuA., 40 
°CtCT45^P^«^L^ 0 §l^^#2,3-^yn^^U^ ; K(200mg. 0.73mm 
ol)^ h^>(12mL)(r^L/c^^^iDx, iP^cftT3e#^Mff2 Lfco * 
^TS^c;^^r20!«<^^^7J<^^(2mL)^JIDx.T«^^L^, MJBgi&KJ; 

^ 7 -f~ (*»i^^:n-^+* >=1 : 1) K ± T*f §g U 2, 3- t'X (5-> 
h + ->-lH--f > K-;i/-3-^A)-N-^^vU^ 5 K(136mg, 86.4K)£* 

mp: >2901C 

'H-NMR(DMS0-d e ):<5 3. 03(s. 3H). 3.33(s, 6H), 6.21 (d. J=2. 3Hz, 2H). 
6.55(dd, J=8.7. 2.3Hz, 2H), 7.23(d, J=8. 7Hz, 2H), 7. 77 (d, J=2. 8Hz. 
2H). 11.55(brs, 1H). 11.56(br s, 1H). 

IR(KBr): 3325, 1690, 1530, 1460, 1440, 1220, 1165, 805 cm". 
MS m/z: 401 (M + ) 

2.3- t"X(5-^ K*->-lH— f > \:-jU-Z-<Jl,)-}i-J ^j^U^f $ K(100 
mg, 0. 25ramol)£DMF(5raL) trig 7^ Ufc^«tC^fi©10^N°-7 i?V M.M.m&tiU 

l&*U 5^^«BE^$gb7"Co £§M£->'J 77 y 71^77 av h/ 7 7^ 
-(^Ki^7U:n-'\^f->=2:l)(C e toT*fSU, 3.4-fc:X(5-y h^->-l 
H—f > K-7U-3-- T7U)-l-y T-yl^.S-v^^V t°u 'J v>(20mg, 19.9*) 
*2-0©^«:©-S^(A:B=2:l)^^fe@#:i UTWc 0 

A] 'H-NMRCCDCl,):,? 3. 59 (s. 3H), 3.66(s, 6H) , 4.72(s. 2H). 6.50-7. 
21 (m. 8H), 7.80(br s, 2H). 

B] 'H-NHR(CDC1 3 ):<5 3.23(s. 3H), 3. 26 (s. 6H). 4.37(s, 2H), 6.50-7. 
21 (m, 8H), 8. 26 (br s, 2H). 

3.4- b"x(5-7< h^->-lH — f > V-fr-Z-j M-l-J ?-Jl-2,5->>**V 



WO 00/47575 PCT/JPOO/00675 

3 7 

tf D 'J 'J y (20mg, 0. 05mmol) £THF(2mL) \Z®M U *J*T0. 94M7jc»-fb 
-< V7'^T^5^A(0.2mL, 0. 2mol) < fj <t«tTbfc 0 mSlC 

7 t M7A?D7 h/57^-(Sixf-;l/;n-^t>i :2)(rj;-,Tffl 
S!LT> -fb-g-^l 3 (lOmg, 54.3*)£&«fe@#:£ LTf#fc„ 
mp: 236-2411C 

'H-NHRCCDCl,):^ 3. 55 (s, 6H), 3.80(s, 3H), 6.78(dd, J=8. 7, 2.4Hz. 
2H), 6.90(s. 2H). 6.92(d, J=2. 4Hz, 2H), 6. 95 (d. J=2. 4Hz, 2H). 7.19 
(d,J=8. 7Hz, 2H), 7. 82 (br s, 2H). 

IR(KBr) : 3400, 2940. 1480, 1440, 1260, 1220, 1180, 1090. 1030, 855, 
810, 790 cm" 1 . 
MS m/z 371 (M + ) 



mm 1 3 




2,3-t"X(5-y h^->-lH-^ > K-;H-^;H-N-/f;|/7l/^ i K(100 
rag, 0. 25mmol)£DMF(5mL) IZ&M L> *&T£»# V A (200mg. 1. 5mBol) 
*5J:tf3«>Yk^^K0.09BL. 1.5B«ol)*an^. % lP*IHUJIi$Ufc. 



WO 00/47575 



PCT/JPOO/00675 



3 8 



5 "7 -f - (BfcK^;l/:n-'\*if >=i : 1) (C i o TflfUfih £ c i K <k 0 2, 3- 
fcTX(5-^ h*5/-l-^ f-;i/-lH--f > f ^) -N-^ f;l/7l/>f ^ K 

(90mg, 84.1X)**feH#tUT»fco 
mp: 1U-117TC 

l H-NMR(CDCl 3 ):5 3.16(s, 6H), 3.18(s, 3H), 3.79(s, 6H) , 6.33(4 J=2 
.4Hz, 2H), 6. 71 (dd, J=8. 8, 2. 4Hz, 2H), 7.12(d, J=8. 8Hz, 2B) , 7. 67 ( 
s, 2H). 

IR(KBr): 3400. 2920, 1700, 1440, 1390, 1295, 1110, 800 cm" 1 . 
MS ra/z 429 (M + ) 

2, 3-ti'X(5-y b^ris-l-/ f-;l/-lH— f > K— — f )V) -N-J b 
S KOOmg, 0. 16mmol)DMF(2mL){r^^L/c^^{r^M(D10^N 0 ^v ? ^A 

- mm^f-J^in-^^ y=2 : 1) jr «fc T«® L> 3, 4- tf X (5-^ 
h^i/-l-y f-;i/-lH-> f > K-^-3— OM-l-y ^;U-2, S-S^+y b°n 'J 
> ? >(42mg, 60.4»***ftB#iUT#fc. 

l H-NMR(CDCl 3 ) : (5 3. 28(s f 3H) , 3. 44 (s, 6H), 3. 65 (s, 6H), 4. 75 (s, 2H 
), 6.52(s, 2H), 6. 62 (d, J=2. 3flz, 2H), 6. 72 (dd, J=8. 8, 2. 3Hz, 2H), 
6-96 (d, J=8.8Hz, 2H). 

3,4-fcfX<5-^ h^i>-l-^f-;l/-lH--r y OW-l-y 7VI/-2, 5- 

2>**V bfoU ^>(20ng i 0.046mmol)*THF(2mL)K«#U *J£T0. 94M 
7jc*<by-f V^f-^T;l/5— »>A(0.2mL. 0. 19mmol)£v4>-o < t) iiTl 

> 'J fj fJUfi 7A^D7h^77>f - (B^J^^ : n^+f >=2 : 1 

)K«koT»SLT\ <t&®l 4 (13mg, 70.2X)*««feBf*:t L/TWfco 
mp: 92-96T: 



WO 00/47575 PCT/J POO/0067 5 

3 9 

l H-NMR(CDCl 3 ):<5 3.57(s, 6H) , 3. 63 (s, 6H), 3.79(s f 3H) , 6.80(s, 2H 
). 6. 81 (dd, J=8.8, 2.4Hz, 2H), 6.86(s, 2H), 6. 95 (d, J=2. 4Hz, 2H) . 
7. 14 (d, J=8.8Hz, 2H). 

IR(KBr): 3450, 2930, 1490, 1455. 1420, 1220, 1180, 795 cm- 1 . 
5 MS m/z 399 (M + ) 



mmm 1 4 




H H 

5-^ > F-;K320mg, 2. 75raniol) £ >(5mL) JCigj^ L/c^i^ 

{C> 40*CjrT0.95K*^^-;Uv^*i/i>A(2.8mL p 2. 75mmol) £fin;t. 40 
15 °CKT45#PEaffi#L/c 0 5|*«#2.3-^n*-N-^;l/^W ^ K(150m 
g, 0. 61ramol)* K;i/i>(3mL) (I^^L/c^^^SDX- N Jn&«ifcT3B3FH« 
J$b/c 0 7Jc^&TS/S^(r20X<^^K7Jc®^(3mL)^^OXT«^$Ufc^. « 

20 A J a 7 h ^7 7 ^ - (Stxf Jkn^+f >=1 : 1 ) K J: TflMB U N- 
^^;U-2, 3-h w X(5-y ^U-lH-f > K-;l/-3--OU)*7 W I K(200mg, 92 

mp:270-275 < C 

l H-NMR(CDCl 3 ):<5 2.06(s, 6H), 3.20(s, 3H) , 6.73(s, 2H) , 6.90(d, J=8 
25 .3Hz, 2H), 7.20(d, J=8. 3Hz, 2fl), 7.62(d, J=2. 8Hz, 2H) , 8.42(brs, 
2H). 

IR(KBr) : 3310, 1690, 1525, 1440. 1390, 1160, 1105, 800 cm" 1 . 



WO 00/47575 




PCT/JPOO/00675 



MS n/z 369 (M*) 

N-y 1-JU-2, 3- t'X (5-y ^^-lH--r > K-;l/-3-f ;W -7 W $ K (I50mg. 
0. 4lmmol)£DMF(3mL) UfciSKK^MOlOX^ 5?^ AJJHR«ftljU 

ftixf;l,:n-^1f>= 2: 1) C J: T*f§S! U I-/ =f-)l>-$, 4- fx (5-^ 
f-TU-U-f > K-^-3-r^)-2.5-^^-yeDU y>(109ng. 72.4K)©2 
-3©*tt*©ia-&*(A:B-3:l)*8g*6B«:iUT#fc. 

A] 'H-NHRCCDCl,):^ 2.33(s. 6fl). 3.28(s. 3H), 4.75(s, 2H), 6.40-7. 
35 (in. 8H) , 7. 60 (br s, 2H) . 

B] 'H-NMR(CDC1 5 ):5 2. 37 (s. 6H). 3.28(s, 3H) , 4.38(s. 2H). 6.40-7. 
35(ra, 8K), 8. 02 (br s, 2H). 

IR(KBr) : 3405. 1700, 1440,1385 cm-'. 

1-/ ^;l/-3. 4- fx (5-^ > K-^-3-^ ;U) -2, 5- v*:** V f 

d <J y > (40mg, 0. 27mniol) £THF(2mL) U zk^TO. 94M7jc*fbSM 

V5 r ^T-fl/5 -9A(l.liL, 1.08mo1)*i$>., < t> £*TUfc 0 Sfifc 

ffrij^UZ r^y-f -(ftKa.f-;l/:n-^^-^>-l:l)jc J;,Tffi 
SUs Yfc-g^l 5(27mg, 74. 1« *fcfeH#£ LT#fc„ 
mp:144-1461C 

l H-NMR(CDCl 3 ):<5 2. 39 (s, 6H) , 3.80(s, 3H), 6. 86 (d. J =2. 4Hz. 2H), 6 
.92(s. 2H), 6.99(d. J=8. 2Hz. 2H). 7. 21 (d. J=8. 2Hz, 2H), 7. 45 (s, 2H 
). 7.78(br s. 2H). 

IR(KBr): 3410, 2925. 1520. 1480. 1460. 1420. 1180. 1000. 800 cm"'. 
MS n/z 339 (M + ) 




PCT/JPOO/00675 



5-J > K-7K90«g, 0. 78mmol)£THF(3mL)K)g#NU/cjgj&f::, 40 

°CiCT0. 95M*-fb^^-;Uv^->r>A(0. 83mL, 0. 78mmol) 40°CJC 
T45^P B ^S^b7t„ ei#^#2, 3-y7'nt-(l-/f;l/vl/^ $ KUOOmg. 0 
. 39miol) -£-THF(5mL) K jgfr b/c^K<&iDx.. ilDl8s®gtT3B#^S^ b/c 

*ftT&m-mz2o%< ^m7)immamL) %taz.TMtt^tz^ mmmmz 

57 -f ~(StlfJif-;U:n— s^if >=1 : 1) (C J; Tit® U 2-7*D *-3- (5- 
^^^-m-^>V'-JU-S-^M-n-/^-jU-7U^~ K(108mg, 86. 3%)&m 

mp:158-159°C 

'H-NMR(CDC1 j) : 5 2.49(s, 3H) , 3. 17 (s, 3H), 7. 12 (d, J=8. 2Hz, 1H), 7 

• 32(d, J=8.2Hz. 1H), 7.83(s, 1H), 7.94(d, J=3. 1Hz, 1H), 8.81(brs. 
1H). 

IR(KBr): 3275. 1690, 1590. 1240. 1385, 1150, 1090, 800, 725. 600 c 
MS m/z 318(M + ) 

2-rn*-3-(5-^^;i'-lH-r > K-^-3--r;l/)-N-y ^yl/vl/i- 5 KU0 




WO 00/47S75 PCT/JPOO/00675 

4 2 

Omg, 0. 31mmol) £DMF(5raL) \Zjgfr U ik&TISK* ') ^ A (130mg. 0. 94mm 
ol)*JJ:^3^Yk^f-;K0.06niL. 0. 94mmol) ZiU*., 1.5<%ffiMftLtz a £ 

v ^ - (BfcS?J^;l':n-x4 : -!i->=l : 2) iZ J; TffiSaf £ C £K J; 

^ 2-7*a^e-3-(l,5-v ; y^;l/-lH-i' > AO -N-y u-r 

i KdOOmg, 95.8X)£jfrfeB#:<*: UT#fco 
mp:107-110°C 

.'H-NMR(CDC1 3 ):<5 2.49(s, 3H). 3. 16 (s, 3H), 3.86(s, 3H), 7.16(d, J= 
8.3Hz, 1H), 7.26(d, J=8. 3Hz, 1H). 7.85(s, 1H), 7.86(s, 1H). 
IR(KBr) : 3450, 2925, 1710, 1620, 1440, 1370, 1120, 800, 740 cm-' 
MS m/z 333 (M + ) 

5-y ?-Jls4> K-^(77mg, 0. 66mmol) £ h *i XlmL) IZ i&fr Ltzigm 
40°C{CT0. 95M^ki^7U-7^"^>">A(0. 7mL, 0. 66mmol) £-flO;U 40 
°CiZT45frffiMW(stz 0 5l^^^2-rn*-3-(l,5-v ; ^^;l/-lH-^ > K- 
^-3--r^)-N-y f-yl/^H* 5 KdOOmg, 0. 3mmol) V)l>3- >(5mL) IZtgfr 

L-tzm&ztiQz.^ mm&ffiTmmMftLtzo ?k}%TKm-mz2o%< %_a,m 

EEM^LtZo •> 'J * fJbfj 5A?D7 h^77^ - (Sti^^l^n- 

's*-!*- >=1 :2) Id TifiS-T 2-(l, TJU-IE-J > K 

-^-3--t'^)-3-(5->:f-;U-lH-'i* > K-;H-i , /W-H-^f;l'7l/-f ; K( 
lOOmg, £ft&®fctLTmtz 0 
mp:llO-H2 e C 

'H-NMR(CDC1,) : 5 2.02(s, 3H) , 2. 09(s. 3H), 3. I8(s, 3H), 3.77(s, 3H), 
6.6l(s, lH), 6.79(s. lH), 6. 89 (d, J =8. 7Hz. lH), 6.92(d, J=8. 7Hz, 
lH), 7. I4(d, J=8.7Hz, lH), 7. 18(d, J=8. 7Hz, lH), 7.53(d, J=2. 7Hz, 
lH), 7. 59 (s, lH), 8.45(br s, lH). 
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IR(KBr): 3400, 2925, 1695, 1530, 1440, 1390, 1370, 800, 735 cm" 1 
MS m/z 383 (M + ) 

2- (i,5->^^;u-iH--r > K-;u-3— f ;b)-3- (5-> > k-^- 

3-f;l/)-N-^ f^l/vl/-* * KQOOmg, 0. 26mmol)£DMF(5mL)t;:^L*:ig 

*> U # ?JUft 7A^07h^77-f - (B^M^f-^m-^^lf >=2: 1) K £ 
oTltS-r^C <hK«k?K 3-(L5-^y ^U-lH-< T > F-;l/-3--f ;U)-4-(5 
r ^^;l/-lH— f > K-^-3-^;i/)-l-> f\rt/-2.5-2>:*-*V fcfn »J i?>(71mg, 
10 70.2X)*«g*ftH#i LT#/Co 
mp;103-105°C 

l H-NMR(CDCl s ):<5 2. 31 (s, 3H) , 2.33(s, 3H), 3.27(s, 3H) , 3.38(s, 3H), 
4.76(s, 2H), 6. 50 (s. 1H) , 6.55(d, J=2. 5Hz, 1H) , 6. 83 (d, J=8. 3Hz, 
1H), 6.87(d, J=8. 3Hz, 1H), 6. 92 (d, J=8. 3Hz, 2H) , 6. 99 (s, 1H), 7.03 
15 (s, 1H), 7. 61 (br s, 1H). 

IR(KBr): 3375, 2920, 1695, 1530, 1440, 1390, 1370, 800 cm" 1 . 
MS m/z 385 (M + ) 

3- (1,5-^/ ^;i/-iH— f > k— ;u-3— ■ T;u)-4-(5-y ^jis-m-j > K-;i/- 

3— f ;U)-l-y ^-;U-2,5-^^-+V b°n y v>(65mg, 0. 17mmol) £THF(1. 5mL 
20 )irig#U tK&TO. 94M7jc^rfc^-f vyfWK ~ A (0. 72mL f 0.68m 
mol)**^ < «9 tffiTLiZo SfiKT4Bf BJJMfLfcflU f&fD^<kT>^ 

if^jn-^t^iajici^xlimts: tKitK ffc-fr4&2 4 (34.8m 
25 g. 58.4X)*«feB#<fc0T»fc o 

l H-NMR(CDCl 3 ):<5 2.38(s, 3H) , 2.42(s, 3H), 3.62(s, 3H) , 3. 79 (s, 3fl), 
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6.77(s, 1H). 6.86(s, 1H). 6.87(s, 1H). 6.96(d. J=2. 3Hz. 1H), 6.99 
(d. J=8.6Hz. 1H), 7.02(d, J=8. 6Hz, 1H). 7. 17 (d. J=8. 6Hz. 1H), 7.22 
(d. J=8.6Hz. 1H), 7.40(s, 1H). 7.51(s, 1H), 7.77(br s, 1H). 
IR(KBr): 3400. 2925. 2860, 1720. 1520, 1490. 1460, 1420. 1235, 118 

0, 790 cm-'. 

MS m/z 353 OP) 

7kmit± h 'J ^A(60~72*?t&tt. 20mg)£^>* >T-ft&&DMF(2mL) iZ 
mmV, ^ C ^-ffc^ 2 4 (89mg, 0. 25mmol) CDDMF^^ (2mL) £JQ;L N ^jg 
T45frr$Mt$Ltz a 3-^Doyot>7; (33mg, 0. 25mmo 

l) t-Oir >-cmft\,tz7kf&<l-)- Y 'J A(60~72»Mit£. 10mg) 
K*fcTDMF(0. 5mL) *JlDX.5^IB8l#aSffl»r#fi ttii U Jl7»£3- ( 

> k-^-3— f M-i-(5-jt3-ju-m->{ > K-yi'-a-r 

40'CTl. 5Bf Ltz^ ^£ETDMF^S*Lfc 0 C <Dm®.\zmt/ ^ V 

T ^ d □ : / ^ y -;U=10 : 1) K «t TiffSt- £ C <h tr J: 9 s 

1 6 (78. 9mg, 76. 3%) t LT#fc 0 

mp:90-96°C 

'H-NMRCCDCl,):^ 1.31(br s, 2H), 1.73(tt, J=6. 7, 6. 7Hz, 2H), 2.34( 
s,3H). 2.43(t, J=6.7Hz, 2H), 2.45(s. 3H), 3.66(s. 3H), 3.79(s, 3H), 
4.00(t, J=6.7Hz, 2H). 6.74(s. 1H), 6.-81 (s, 1H), 6.84(d, J=2. 3Hz, 1 
H),6.94(d, J=2.3Hz, 1H), 7.00(d, J=8. 0Hz, 1H), 7.02(d, J=8. 0Hz, 1H), 
7. 17 (d, J=8. 0Hz. 1H), 7. 20 (d, J=8. 0Hz, 1H), 7. 43 (s, 1H). 7.56(s. 
1H). 

IR(KBr) : 3400. 2925. 2855, 1670. 1610. 1520. 1490. 1460, 1180, 790 



5 




PCT/JPOO/00675 



10 ^mo-fife (Tetrahedron, 44#. 2887H, 198850 Kfl^>T*J«Ofc2. 3 

-fc:X(lH— f > K-;H-<MvH' >^*7jc^(100mg, 0. 3mmol) £DMF(1 
OmL) tfcaOmDlzmfrLtzmmz, T— "J > (0. 12mL. 1. 2mmol) £;&0;U 1 

15 /Co •> 'J 7A?D7h^77-f - (fiiif ;Wn^+f > 

=2:l)(CJ;-,TllSU. 2, 3- t"X (lH-^f > h'-M-f^-N-?!-^!/ 

5 K(116mg, 94.4«?^fe@#:<tUT?§/c„ 
mp: >2901C 

'H-NMR(CDC1,):5 6.77(t, J=7. 1Hz, 2H), 7. 04(d, J=7. 1Hz, 2H), 7. 10( 
20 t, J=7. 1Hz, 2H), 7.36(d, J=7. 1Hz, 2H) . 7. 35-7. 45 (m, 1H), 7.48-7.55 
(m, 4H), 7.85(d, J=2. 8Hz, 2H). 8.54(br s, 2H). 
IR(KBr): 3365. 1700, 1525, 1430, 1390, 1245, 1120. 740 cm" 1 . 
MS m/z 403 (M + ) 

2,3-t"X(lH--f > k-^-3--T7U)-N-7 x-^tH- 5 K(55mg, 0.14mm 
25 ol)*DMF(2mL)|C^^U/c^iS(C^fiO10*/N o 5 i? V 2*&im£1]UX., 7jc^ 
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^:n-^**>»2:l)JC«koT»«t"*C tlZ£t), 3, 4- fx (lH--f > K— 
;H-^;H-l-7x-;K5-^t+V h°o «J ^XSBag, 56. lX)£8fc*fe 

mp: 260-263°C 

5 l H-NMR(CDCl 3 ):<5 4. 92 (s, 2H) , 6. 61-6. 70 (m, 2H), 6. 87-7. 09 (m, 6H) , 
7.30-7. 60(m, 7H), 7.64(br s, 2H). 
IR(KBr): 3440, 3400, 1700, 1380, 1180, 750 cm" 1 . 
MS m/z 405 (M + ) 

. 3.4-fcTX(lH-f > F-^-3-^;U)-l-^ Jl>-2.5-i?**V fcfn 'J 
10 (30mg, 0.07mmol)*THF(lmL)rcjg#U *»T0- 94M7jc*fbv?>f y>f^l/ 
T^^~^A(0.3niL, 0. 29mmol) * #> o < 5 £?®T f^CT4MS 

■te^-f h««f::±9»*U *iK*«EE»«Ufco H«*->U*^U*5 
A^n7h/77^- (Bm^Jl> :n-^** >=1 ;1) Cd:^ T»Sf*T £ £ 
15 £k Yk-^fe 1 7 (18.5mg, 67. 0%) i lT#/: 0 

mp: 109-111°C 

l H-MMR(CDCl,):6 6. 93 (d. J=2. 4 Hz, 2H), 7. 05-7. 56 (m. 13H), 7. 70 (d. 
J=8.0Hz, 2H), 7.86(br s, 2H). 

IR(KBr) : 3400, 1600, 1510, 1450, 1420, 1240, 740 cm" 1 . 
20 MS m/z: 373 (M + ) 



mm i 7 



25 
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4 7 

'^O^i* (Tetrahedron, 44#. 2887H. 1988¥) T&)8.{,ti2, 3 

-k:X(lIW > K-^-3-^;U)-7L/^ >S«7)<#(100ing, 0. 3mmol) £DMF(1 
OmL) izKdOraDtr^U/c^&fr. O-^/UT^ > (0. 13mL, 1. 2mraol) £ 
JO*, 100°C(CT2B#K«^U/c„ MJl!@^jrJ;t)DMF<&a*U..S^S^ 
5 £>S£B^^T«tiiU 7j<2fcU7t„ ftffi&£fiitSH- h 'J ^T^U m 
E.%kffiLtz B ^;g£-> 'J tiffr-fr? I*? u-? h 7=7 1 ^ — (BtW.^Jb-.n- 
^^*>=2:l)ir J;-,TW^U, 2. 3- fc: X (1H-T > K-7U-3--i'^)-N-a;> 
KdlOmg, 86.6S5)<£^-&@#:iLT#7t 0 

.up: >2901C 

10 'H-NMR(CDC1 5 ):<5 4.86(s, 2H) , 6.75(t. J=8. 0Hz, 2H) , 6.97(d, J=8. 0Hz, 
2H), 7. 06 (t, J=8. 0Hz, 2H). 7. 28-7. 38 (m, 5H), 7. 50 (d, J=8. 0Hz, 2H). 
7. 78 (d, J=2. 8Hz, 2H), 8. 49 (br s, 2H). 
IR(KBr): 3400, 1695, 1530. 1430, 1405, 750 cm-'. 
MS m/z: 417 (M + ) 

15 2, 3- fc: X (1H-^ y K-;t/-3— T M -K-s<> -J jU^r U 5 K(35mg, 0.084m 
mol)<£-DMF(lmL)(C^L/c^ffi(r^S©10^<^>''j7A^$-Jn^., y^m 

xf;k n -<\+t>2:])faoT«lt5: £K«fc& x 3, 4- t"X (lH--f > 
20 K-^«f ^}-M>y^2, 5-y t*V u 'J V>>m. lmg, 91. 3X) * 

mp: l^-HS'C 

'H-NMR(CDC1 3 ):5 4. 81 (s, 2H), 4.95(s, 2H), 6.60(d, J=2. 5Hz. 2H). 6 
. 79-6. 90(1. 2H). 6. 91-7. 11 (ra, 6H), 7. 30-7.45(m, 3H) , 7.52-7. 75(m, 
25 4H) . 

IR(KBr): 3410. 1700, 1400, 1345, 1165, 745 cm-'. 
MS m/z: 419 (M + ) 
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3, 4- fcfx (1H— T > K— -/I/-3-- f M > v?;U-2, 5-2>;**7 t°n 'J 
(30mg, 0.07naol)*THF(lnL)K«#U **T0.'94M**flsy-f V^f-^ 
T;U^^r>^(o t3in L, o. 29mmol)£^ < f2£MTL/c 0 SfflfrT4«PW« 

A^dv h ^7 7 - (Blxf ;b:n^*U- >=1 : 1) |: i , T»Bt S d 
<tK«fctK ffc-frftl 8(15mg, 54. IX) **feH<*i UT»fc D 
mp: 119-121°C 

/H-NMR(CDCl,):ff 5. 18 (s, 2H) , 6.94(d, J=2. 4Hz, 2H), 7. 00 (s, 2H) f 7 
10 .04(t, J=7.9Hz, 2H). 7.14(t, J^7. 9Hz, 2H) f 7. 23-7. 42 (m, 7H), 7.63( 
d, J-7. 9Hz, 2H) . 7. 88 (br s, 2H) . 

IR(KBr): 3400, 1710, 1655. 1455, 1425, 1245, 745 cm" 1 . 
MS m/z: 387 (M + ) 

15 MMm 1 8 



CH 3 




it&mi 6 (7mg, 0.017mmol)*^b^^U>(0.5mL)(C«^U/^*jK«w % 
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10 



15 



20 



mg, 0.017mmol)O^^^l/>^^(0.5inL)^iD^. ^LT4.5B#H«^ 

757 * -(B^^5 L ;l/:n-^+i^>=2:l){r i^T^SSLTs I 9( 

9. 3mg, 64. 5K) ©2oOIttft:©I^i^^feB»:ilTll/:o 
mp: 158-161°C 

•H-NMRCCDCla) : 5 1. 90 (tt, J=6. 7, 6. 7Hz, 2H), 2. 30 (s, 6H), 2.32(s, 
3H), 2.46(s, 3H), 3. 05 (dt, J=6. 7, 6. 7Hz, 2H), 3.57(s, 3H), 3.80(s 
, 3H), 4. 02 (t, J=6.7Hz, 2H), 5.44(t, J=6. 7Hz, 1H), 6. 67-8. 40 (m, 19 
H). 

IR(KBr): 3400, 2945, 1770, 610, 1500, 1425, 1370, 1200, 1110, 895, 
795 cm" 1 . 



6 (lOmg, 0. 024mmol)£DMF(0. 5mL) {C Lfc^^ N.N-:* 
-Y V7°n i >(3.4^mL, 0. 024mmol) &1m?L, ZZlZn-yi 

>BXJU*^;l^ 07>f K(14mg, 0. 024mmol)©DMF^?^(0. 5mL)*iax.x « 
3tUTg^T10^^M}$U/Co DMF£M£ETS*U W £n/c£Sjg£ ~> 'J 




H 
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5 0 

mm U <b-&-tt 2 0 (13mg. 56. IX) tltH® 2 1 (7. 3mg, 31. 5*) 

fb-frtt 2 0 
5 mp: 176-180^ 

'H-NMR(CDClj) : 5 1.20-1. 40 (m. 12H). 1.80-1. 92 (m. 2H). 2.24(s, 3H), 
2.41(s. 3H), 2. 57-2. 74 (m. 2H), 3. 35-3. 60 (m, 8H), 3.73(s, 3H). 3.7 
7(s. 3H), 3. 90-4. 10 (m, 2H). 6. 60-8. 85 (m, 20H). 
IR(KBr)3450, 2925, 1590, 1420. 1340, 1180 cm" 1 
10 il&tfo 2 1 

mp: 164-169^ 

'H-NMRCCDCl,).^ 1.20-1. 43 (m, 12H), 1. 60-1. 85 (m, 2H), 2.27(s. 3H), 
2.36(s, 3H), 2. 60-2. 82 (m. 2H). 3. 45-3. 60 (m, 8H), 3.57(s. 3H), 3.7 
6(s, 3H), 3.80-3. 91 (m. 2H), 6. 55-8. 80 (m, 20H). 
15 IR(KBr): 3450. 2925, 1590. 1420, 1340. 1180 cm-'. 



mm 2 o 



CH 3 




Yb-£-#/l 5 (20mg, 0.06minol)^THF(lmL)i-^U/c^^«Cs ?Jci^Ti>-t 
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5 1 

ert-:/f\rt/#--#*— h (39mg, 0. 18mmol) t'J?M.<£>i?J f-Jl>T I J t° »J ^ 

> >J^W7A^D7 7 - (fti^^U:n-'\*1J- > = 1:3) K J: 

Tflfffl-T S C t K J: 0 >ffc<£ft 2 2 (8mg, 30. 9» fc «k Wk&$a 2 3 (20mg, 
62. 930 *«£HfeH* t UT» fc 0 
fb*« 2 2 
mp: 97-100XJ 

l H-NMR(CDCl,):<5 1.56(brs, 9H), 2.28(s, 3H) , 2.44(s, 3H), 3. 81 (s, 
. 3H). 6.86(d, J=2. 0Hz, 1H), 6. 89 (d, J=2. OHz, 1H), 6. 98 (d, J=2. 8Hz, 

1H), 7. 00 (d, J«8. 7Hz, 1H), 7. 07 (d, J=8. 7Hz, 1H), 7. 20-7. 24 (m, 2H) , 
7. 34(brs, 1H), 7.52(s, 1H), 7. 82 (s, 1H), 7. 99 (br s, 1H). 
IR(KBr): 3400, 2975, 2925, 1730, 1475, 1365, 1250, 1160, 800 cm- 1 . 
MS m/z: 439 (M + ) 
<b£^ 2 3 
mp: 93-97°C 

^-NMRtCDClO :<5 1.53(brs, 18H) , 2. 36 (s, 6H), 3. 81 (s, 3H) , 6. 95 (s, 
2H), 7. 09 (d, J=8. 0Hz, 2H) , 7.27(d, J-8. 0Hz, 2H) , 7.32(s, 2H) , 8.00 
(br s, 2H). 

IR(KBr): 3450, 2970. 2925, 1735, 1480, 1370, 1260, 1160, 1060, 800, 

760 cm" 1 . 

MS m/z: 539 (M + ) 



%.W&WM1f& (Porcine Ovarian Granulosa Cells, POGC) £ o 
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2xl0 5 ^fflJia/well){Cfj:S^T'$^fr2~3B^t-^ o ft»,tt]iS£fcfiifltig 

lfr«fccfctf£^li;tttvlg±t!l(5/!ig/mL (-7>X7xiJ>, 40n 
g/mL h' D 3*f-/>, 4mg/mL BSA, lOOnMT > KoXr^^t^t 

10 -®J:9 4^feT'^#b/c*^kP0GC{C, NOf££l*m<iLT*Q£>nSSNP( 
-ho^l/yK+h^A, Na 2 [Fe(CN) 5 N0], 0. 5mM) £ MA. Z> £6Bf W&. 



25 







B««ffljfi0SNP*IJ«tC 












#^ 
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10 4££n©;^:i£(A Dissection and Tissue Culture Manual of the Nervous 

System, 211H. 1989^, Alan R. Liss. Inc. ) T 7 B^=7 y h© 

ffc©»» »J&*10X^|ftjajllj#*'S-.tfDHEM«flfc(25iM KC1, 2mM glutamine 

*3-t?)^BjH»U # >) >) i?y~czi- h Lt/t/- hc*^ &mzm 

15 (^481^00^ y**^ -^-Tig^U > h •> >-l-/J-D(+)-T5 fcV 
757 •> K(Ara-C) (10 ^ M) £gjflQ LT $ £ Ljt„ JKT©*& 

»=tt#«^e©#fia<+^TLT^*#*H|t&B J:*) 7 Bg«^14Bg 

**(10 U M) ^Sdx. 3 £, 12Bf Ht©ggT l±f^T©i|ffll&*<JE« LT I * 

lk&%3l (.10 v*) £titt.&&Hk&!® 1 0 (10^M)^jD^/c^-g-<C(±. Ht< 
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5 

ttlfcfll 5 

KlkM 3 iRH»K*#Lfc/hK«*Wfflft»caiP(ioO/KM)*flSjn-r* <t. 

;T^T©*fflfl&{±?E«LTI^fco CORK SNPgSip|?f{rStSfefk^ l (10a<M) 

io *fctttt*Wfc£-<»i odOA<M)*ln^.fc»-frj:ttrai;i2«'iffl»©«*T^ 



tt»«3 tra»»Ci(f*Ufc/hB«««ffl|&j:i¥«a#*J<!: LT*n£>ft.5y 

>^^?-r -> >a(5^m) ^asio-r * is »sa?E^fcc^-c t&ft^s&ftmiz 

25 ±0 ffig^n, 2^F^©®f?T'«1-'<T©«BflS{i?E®UTl>fCo C© 

T><f-v( •>>mtaffiKumt<&®i 5 nop)*) stmt 



15 



20 
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5 5 

fc„ Fccp^iiD|tnrK;^t:^ti i 5 (10 ^10 tm^2 

B#Pe§&©gg?T80*>©*fflfl&>&<&:j? LT^t. 
f*l*#ij 9 

l^£(Proc. Natl. Acad. Sci. U.S.A., 90^, 10989H, 1993^) 0 ^BU 

ts^j3 tmm^m\,tz>hmmm^\&ij u^A^iaaci sgg 5mM) 

15 lO^MK Umt-kVsl 0 (lO^M)^Ttii^Yk^l 5 (10 #M) 

3 <tllIU.18B$p B ^CDm§gT\ -€-tl-e-'n50i<. 80*. 85*CDSffllia75<^# LTl^ 

ttKM l o 

20 ftlfefl 3 i(sl«(rl4B ra«F*Ute/hKIE*fc(fflJ6©J»lfi*awuyS:10!» 4^ 

t95*«±©aiS(i?EMLT^/co c©|gK = >SSg§inmjtc^ife-fb 

25 -frttl 5 (10/kM) 6 l$(ig&©«&T*>95*J«_t©ijfflilSa<£ 
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1 1 

«f*Lfc. MMfr*)-7ayy)l>3-yh (105/0. 5mL/well) irfc few 
5 iU ig*f&£Krebs Ringer Buffer (120mM NaCl, 50mM KC1, ImM KH 2 P0 4 , 
200n.M KaHC0 3( 20mM HEPES, pH7. 4. 2. 57g/L glucose, 0. 05g/L Phenol 
RedOKSS&U HBufferT3|Hlgfe^^MIBuffer«f <i jt <t 

*»j=tt*-fk^«n (i0/i£io*fcttttiiwk-fr*i 5 (io^M)^ijDxTin«(r 

15 j^Lfco 



ttftftl 1 2 

t hlkm* ^ito^^C^^|(1000rpm, 5min) ^Stm^t^itSSt^PBS 
BufferT- 3 EifeTl^ 10X»> ->fl&jeifil»-^WDMEM^±tkir HR| (^5x10'* 
20 SS/mL) 487t7°l/— MrirT'n >7/Pi> f- (5X10 s *fflfl&/0. 5mL/well) 
C^Si^c^L/:. -©^Jfil^*jK{ri@^-fb7jc*(300^M)^Jn^.24 

*Mh 0(5jtt», *fct±tt«Wfc-£fcl 5 (5//M)^in^ T |^^ 

25 «w24B#F^^irm^L.^ic5. ®iktem%$G£(zmmztitz 0 
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5 7 

nmm i 3 

^ 5A< > MPTP(l-methyl-4-phenyl-l,2, 3, 6-tetrahydropyridine) CD^^jr 

£ft£C<fc*>^ MPTPS^(±/^-^>v>^^o in vivo *f^<hl, 
T-^KflH^tlTl^o MPTPIi^J^O^WT-MAO-B (monoamine oxidase 
type B) (Z «fc ^MPP + (l-methyl-4-phenylpyridinium) £t£ 9 ftm&§&$li- 2> 

.-phenylpyridinium iodide(MPPI)^ffl^e,tiT^5 OMm^^mi^ 
fc' < -*>V>frJl>£>m3gm$i:L Neuroscience, 9#. 3665H. 1989 

umw3 tmmztgmLtz'M&mmmis div> kmppi (200^10 
T'95%m±<DMm*<tkfti.T^tz 0 $sM7z<Dn%.itit¥m'&m^±z > mm 

fCfc^frl^ §e,|:F^s">7>-ii^t N j&tfiCLDHUactatedehydro 
genase) Jlttj^ir J; t> mW t fc c 

^msLmmm. mvxba? m**m\z ±uz<d'&cd 
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m±i"&£u*&.btz& t>nz»bf%m«mm?z, *mmm&%^>m&. 



15 



20 



25 
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If (O 
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1. TE-*S[I] 

R 5 
I 

5 

(*<K R', R^i^ft^ftijfcfcK**]!^ SM^LTMU^T 
10 *>±^T Sfclil^fU^TUh7'J-;H, g& 
a&S£WLTt^Tt>,J;l,>T,'l/:3*->t > L. < l±T 
— a^g^UTt^TkiOT 5 y *7;l/*-.=.;l/&\ Lt 
^ U < (±T >J -;Ux;u*^g N a&S£W LT I vr *> J; ;Uz7 + -> 

at*au r\ R'tt-en-etiw^ K-^si±©flHfca6**u g&£©& 

IX^TtJ; l>T7l/*7U£, B&g^W IT^T t> «k ^T^U^ 

Sft££WUTi>Tfc Ja->T;i/*-;m N ffti^WUt^tfcJ: 
t>«fcivr->,M-*->£ s a&S^WLT^T&cfc^yyurj + vki^ liy 

lir y -7M-* ->*yuiKJi^** a&££* lt i t> £ t >y 

0< «±T 'J frtf-A,^ LT^T .fctvr $ y 
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6 0 

fc. R l £R\ R l £R\ R 2 £R\ R 3 <hR\ R< £R 6 i fcliR 5 £R 5 *S 2 fi 
OR 3 H0±£ fct* 2 ffl<DR< H±fi— f* £ tt o TSftSif ITC t> «t t 

15 *f UT0^^j:^7;;i, UM6*ffUT^TfcJ:l>7'>^i 

I*fLTl>TUl^7'>mv/S> IM*WlThT{)J:^7^ 

I J *;l/*^U36, fM^Wbt^Tt>J:^7;^;^/:(i:7 'J 
20 ;i/*-yua6«-au R 6 ^t°n-;u^_hcr)am*^Sb ( t°n-;b3gCDft:g 

25 ctC^TU-;l/S> UT^TfcJ:^7y;l/«, tt»2£«-WLTt* 

^~^S> IM^f iT^Tt <U*7 U -;U5i- + '>^7^^^>t-+5/ai N 
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*>L<ll7»J-;i/f« N b Ko + i/;H, wuau 
10 2. TE— «5*[II] 



15 R\ RMi-tn-^nSfefiC**®^ IM^fLTMU^T 





WO 00/47575 ^ PCT/JP00/00675 

6 2 

t±7 D -W*y^W~W^^ e&*£WLTl>Tt>ck^7;l/4- 

15 fc, R 1 £R 2 > R 1 <bR 3 N R 2 £R\ R 3 <tR\ R< £R 7 4 fciiR 5 £R 7 * £ W± 2 fl 
OR 3 |?3±£/c(*2^©R<|^±te-. #i^otfM*f LT^TfectC^ 
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